In vitro initiation of DNA replication in simian virus 40 chromosomes.
A soluble system has been developed that can initiate DNA replication de novo in simian virus 40 (SV40) chromatin isolated from virus-infected monkey cells as well as in circular plasmid DNA containing a functional SV40 origin of replication (ori). Initiation of DNA replication in SV40 chromatin required the soluble fraction from a high-salt nuclear extract of SV40-infected cells, a low-salt cytosol fraction, polyethylene glycol, and a buffered salts solution containing all four standard deoxyribonucleoside triphosphates. Purified SV40 large tumor antigen (T-ag) partially substituted for the high-salt nucleosol, and monoclonal antibodies directed against SV40 T-ag inhibited DNA replication. Replication began at ori and proceeded bidirectionally to generate replicating DNA intermediates in which the parental strands remained covalently closed, as observed in vivo. Partial inhibition of DNA synthesis by aphidicolin resulted in accumulation of newly initiated replicating intermediates in this system, a phenomenon not observed under conditions that supported completion of replication only. However, conditions that were optimal for initiation of replication repressed conversion of late-replicating intermediates into circular DNA monomers. Most surprising was the observation that p-n-butylphenyl-dGTP, a potent and specific inhibitor of DNA polymerase-alpha, failed to inhibit replication of SV40 chromatin under conditions that completely inhibited replication of plasmid DNA containing the SV40 ori and either purified or endogenous DNA polymerase-alpha activity. In contrast, all of these DNA synthesis activities were inhibited equally by aphidicolin. Therefore, DNA replication in mammalian cells is carried out either by DNA polymerase-alpha that bears a unique association with chromatin or by a different enzyme such as DNA polymerase-delta.